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Mean = 1.014 ± 0.003    
The	 Solenoidal	 Tracker	 at	 RHIC	 (STAR)	 experiment,	 based	 at	 Brookhaven	
Na7onal	 Laboratory's	 Rela7vis7c	 Heavy	 Ion	 Collider,	 uses	 polarized-proton	
collisions	to	inves7gate	sea	quark	and	gluon	contribu7ons	to	the	known	proton	




the	 intermediate	 pseudorapidity	 range,	 1	 <	 η	 <	 2,	 and	 measures	 the	
electromagne7c	 energy	 of	 par7cles	 produced	 by	 the	 collisions	 using	 a	 lead-
scin7llator	sampling	calorimeter.	The	calorimeter	consists	of	several	layers	that	
include	 pre-shower,	 shower	maximum,	 tower,	 and	 post-shower	 detectors.	 In	
these	 detectors,	 the	 energy	 gains,	 which	 convert	 a	 measured	 signal	 into	 an	















2 Σq +Σg + Lq+g
RHIC	is	the	only	accelerator	in	the	world	capable	of	colliding	high-energy	beams	of	polarized	protons.	STAR	uses	these	
collisions	to	explore	the	origin	of	the	intrinsic	angular	momentum	of	the	proton,	known	as	its	“spin”.	Since	a	proton	is	
made	 of	 two	 up-quarks	 and	 a	 down-quark,	 it	 might	 seem	 reasonable	 to	 assume	 that	 the	 spin	 of	 the	 proton	 is	
equivalent	to	the	sum	of	the	spin	components	of	the	individual	quarks.	Interes7ngly,	previous	sca_ering	experiments	
show	that	 the	 spin	contribu7on	of	 the	quarks	 inside	 the	proton	are	only	30%	of	 the	 total	proton	spin.	 In	order	 to	
explore	the	remaining	frac7on	of	the	proton’s	spin,	other	factors	such	as	the	orbital	angular	momentum	and	the	spins	






























Mean = 1.030 ± 0.002  




































































Pre-Shower 1 1.014 ± 0.003 0.979 ± 0.003 
Pre-Shower 2 1.001 ± 0.003 0.981 ± 0.003 
Post-Shower 1.025 ± 0.004 0.987 ± 0.003 








Gain = Mean* tanh(η)24layers*5mm*dE / dx
Fig.	7	Ra7o	of	[0.2	–	2.4]	MIP	window	gain	
to	[0.5	–	2.0]	MIP	window	gain.	
Fig.	8	Ra7o	of	Threshold	12	gain	to	
Threshold	6	gain.	
•  The	“Mean”	is	the	mean	of	the	distribu7on	of	ADC	outputs	from	the	scin7llator	
7le.	The	mean	is	determined	from	a	Landau	func7on	ﬁ_ed	to	the	ADC	
spectrum.	
•  The	dE/dx	is	the	reference	value	for	the	mean	energy	per	unit	length	deposited	
in	this	speciﬁc	scin7llator.	
	
•  In	the	case	of	the	towers,	the	“Mean”	in	the	equa7on	is	obtained	as	the	
mean	of	the	distribu7on	of	ADC	values	observed	for	each	tower.	
	
Fig.	5	Example	of	a	ﬁ_ed	tower	
histogram.	The	red	line	shows	the	ﬁ_ed	
Landau	+	Gaussian	curve.		
Summary	of	Results	
•  Preliminary	results	show	that	the	ra7os	of	the	gains	for	Pre,	Post	showers	and	Towers	were	rela7vely	
stable	over	the	years	2009,	2011	and	2012	except	for	the	2012/2011	ra7o	for	the	Towers,	in	which	case	it	
changed	by	8%.	
•  The	gains	of	the	tower	detectors	changed	by	an	average	of	2%	when	the	ﬁ_ed	Landau	+	Gaussian	
func7on	was	used	to	extract	the	mean.		
•  Changes	in	the	parameters	in	the	iden7ﬁca7on	of	a	MIP	changed	only	the	number	of	events,	and	yielded	
li_le	or	no	change	to	the	gain	of	the	tower	detectors	.	
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